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Mirror Principle Violations in Greek Prefixed Verbal Complexes
Abstract
This study investigates the formation of prefixed verbal complexes in Greek. I provide evidence that, in
their base position, prepositional prefixes (henceforth, prefixes) are generated in [Spec, VP], below Tense.
However, after spell-out, they surface in a position preceding Tense, showing a case of Mirror Principle
violations. I argue that the traditional Head Movement (Koopman 1984, Travis 1984, Baker 1985) is
inadequate to model the linear order of morphemes in prefixed verbal complexes. Instead, they require the
use of two main mechanisms: the syntactic operation of Generalized Head Movement (Arregi and
Pietraszko 2018, 2019), which unifies upward and downward head movement by creating a single
complex head, and the postsyntactic operation of Merger (Matushansky 2006, Harizanov 2014,
Martinovic 2019), which combines a head with its specifier.
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Mirror Principle Violations in Greek Prefixed Verbal Complexes
Mina Giannoula*
1 Introduction
Within the syntactic approach of word-formation, syntax is considered to operate on morphemes
and words to form complex words. Under this approach, the order of morphemes in complex words
should reflect the underlying syntactic structure, a generalization well-known as the Mirror Principle (Baker 1985):
(1) The Mirror Principle
Morphological derivations must directly reflect syntactic derivations (and vice versa).
(Baker 1985:375)
The main idea of the Mirror Principle is that affix orders should reflect the hierarchy of syntactic
projections. In other words, a morpheme base-generated in a lower position will attach closer to the
root in comparison to a morpheme base-generated higher (Dékány 2018). In cases of word-formation in which this generalization does not hold, complex words should be created by syntactic
mechanisms to establish the linear order of affixal morphological elements.
In this paper, I discuss the nature of Greek prefixes and the formation of verbal complexes in
Greek:
(2) a. antigraf- o
instead.of-write-1SG
‘I copy’
b. syl- leg- o
with-say-1SG
‘I collect’
c. ante- graf- a
instead.of-PST-write-1SG
‘I was copying’
Given their properties, I show that prefixes are introduced inside the VP domain, i.e., in [Spec,
VP]. However, prefixes appear lower in the syntactic structure than the past augment e- that occupies the T node but ends up closer to the verb stem.
I develop an analysis on the formation of prefixed verb complexes taking into consideration the
presence of the past augment e-. I show that, although the operation of Head Movement (Koopman
1984, Travis 1984, Baker 1985) is highly used in the literature, Greek prefixed verbal complex is
evidence that this mechanism is not adequate to model the attested order of morphemes. Rather, I
argue that Greek prefixed verbal complexes are formed by using three main mechanisms: a) Generalized Head Movement (Arregi and Pietraszko 2018, 2019), a syntactic operation that combines
upward head movement and downward head movement by creating ‘a single complex head associated with all terminal nodes related by the operation’ (Arregi and Pietraszko 2019:2), b) Merger
(Matushansky 2006, Harizanov 2014, Martinović 2019), a postsyntactic operation that combines a
head with its specifier, and c) Doubling (Arregi and Nevins 2012), a postsyntactic operation of copying.
The paper is organized as follows. In Section 2, I present my account showing the base position
of the prefixes. In Section 3, I provide the mechanisms needed to form Greek prefixed verbal complexes in the past tense. The last section summarizes.
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2 Base Position of Greek Prefixes
A unified analysis for Greek prefixed verbal complexes is proposed here without focusing only on
verbal complexes with motion verbs or prefixes having a spatial/directional meaning (see Imbert
2008, 2010; Daskalaki and Mavrogiorgos 2016). I argue that prefixes are introduced as P[reposition]s in [Spec, VP] functioning as the argument of the verbal root1. This is because Greek prefixes
are reminiscent of Ancient Greek prepositions, in other words, the former derive from the latter. The
syntactic derivation depicted in (3) shows the base position of the prefix anti- of the verbal complex
anti-grafo ‘to copy’:
(3)

In (3), anti- of the category of prefixes is generated as P in the specifier of VP. This position shows
that prefixes are arguments of the verbs they attached to. My analysis differs from that of Daskalaki
and Mavrogiorgos (2016), who take Greek prefixes attached to motion verbs as low applicative
heads (in the sense of Pylkkänen 2008) licensing the addition of a locative DP argument (e.g. iperíptame tis polis ‘fly over the city’). Evidence that prefixes are in P comes from the observation that,
given multiple prefixation, not every prefix has to introduce an additional argument:
(4) a. O
Petros syn-elege
gramatosima.
the
Peter
with-said.3SG
stamps
‘Peter collected stamps.’
b. I
naftiki peri-syn-eleksan
tus navagus.
the
naval around-with-said.3PL
the shipwrecked.PL
‘The navy collected around the shipwrecked people.’
The analysis for prefixed verbal complexes (e.g. antegrafes ‘You were copying’) with the necessary nodes and morphemes is depicted in (5):
(5)

The analysis accommodates the following properties of Greek prefixes and the verbal complexes they attach to:
i. Multiple prefixation
1

See also Myler (2017) for Sanskrit verb forms with prefixal particles.
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Multiple prefixation is the phenomenon where more than one prefix attaches to the verb stem.
Svenonius (2004) points out that lexical prefixes cannot co-occur in Slavic, strongly arguing for the
structural uniqueness of lexical prefixes. Since lexical prefixes are generated in the predicative position for resultative predicates, he indicates that they are unique, as the syntactic position for resultatives is unique. Further evidence for the uniqueness of lexical prefixes comes from Gribanova
(2013), who demonstrates that multiple Russian prefixes of the category Preposition can co-occur
under no circumstances:
(6) *Vasja za-v-bival gvozdi/gvozdej v stenu.
Vasja behind-in-hit.2IMPF.SG.M nails.ACC/nails.GEN in wall.ACC
(from Tatevosov 2007)
The ungrammaticality of (6) proves that Russian lexical prefixes occupy only one morphological
slot in the verbal complex, as Gribanova points out.
Unlike other languages, Greek allows multiple prefixation where more than one prefix attaches
to the verb stem.
(7) a. apo- sym- piezo
from-with-press
‘to decompress’
b. epi-syn- apto
to- with-touch
‘to attach’
c. en-diafero
in- through-carry
‘to interest’
d. pros- ypo- grafo
towards-under-write
‘to countersign’
Introducing prefixes as VP-specifiers can explain multiple prefixation by adding additional specifiers into the derivation, as with the verb like perisyllego ‘to collect around’ having two prefixes, periand syn-2:
(8)

ii. Selection
Introducing the prefixes as specifiers of VP allows the verb to select for its arguments (see Pesetsky
1991 for lexical selection), given that any other combination of prefixes attached to the verb leads
to ungrammaticality, as shown in (10b-c):
(9) leg-

SEL: <D, P1syn, P2peri>

2
The consonant [n] of the prefix syn- undergoes complete assimilation and changes to [l] after being
attached to the verb.
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(10) a. peri- syl- lego
around-with-say.1SG
‘to collect around’
b. *syn- peri- lego
with-around-say.1SG
c. *apo- syl- lego
from-with-say.1SG
iii. Non-compositional meaning
The meaning of a prefix is not transparent into a verbal complex:
(11) a. dro
act
‘to act’
b. gráfo
write
‘to write’
c. laló
voice
‘to voice, to crow’
d. véno
go
‘to go, to step’

antidro
instead.of-act
‘to react’
antigráfo
instead.of-write
‘to copy’
antilaló
instead.of-voice
‘to echo’
antivéno
instead.of-go
‘to contradict’

In (11), the prefix anti- appears to the verb complexes antidró ‘to react’, antigráfo ‘to copy’, antilaló
‘to echo’, and antivéno ‘to contradict’, but each prefixed verb has an idiomatic meaning which is
unique to each structure.
The tendency of a prefixed verb to become idiomatized is because idioms (e.g., hit the sack)
are formed naturally inside VP domain (Marantz 1984). Given that, the non-compositional meanings
are typical of elements forming constituents VP-internally. Thus, the idiomatic reading of Greek
prefixes can be explained by the local domain of the combinations, i.e., being introduced inside VP,
in [Spec, VP].

3 The Format of Verbal Complexes
I argue that the first step for the formation of prefixed verbal complexes, like anti-grafis ‘you copy’
is the application of Generalized Head Movement (Arregi and Pietraszko 2018, 2019). Generalized
Head Movement (GenHM) is a syntactic operation that relates a head X and the head Y of its complement, and each head holds a set of morphological features that can be abbreviated as Xm and Ym,
respectively.
(12)

Generalized Head Movement
a. Structural description: a syntactic object XP such that
• the head X of XP contains a feature [hm] and an M-value Xm, and
• the head Y of the complement of X contains an M-value Ym.
b. Structural change:
• delete [hm] in X, and
• replace Xm and Ym with token identical
Xm
or
Ym

Xm

Xm.
Xm

Ym

(Arregi and Pietraszko 2019:3)
The formation of prefixed verbal complexes requires the presence of V, v, T and Agr terminal
nodes. Each syntactic terminal node has a set of morphological features abbreviated as Vm, vm, Tm,
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and Agrm. The syntactic nodes and the set of their morphological features are presented in the following tree:
(13)

In (13), Agrm , Tm, vm, and Vm are the set of Agr’s, T’s, v’s, and V’s morphological features,
respectively. Being triggered by the syntactic feature [hm] and starting bottom-up, the operation of
GenHM applies to the V-head and the head of its complement, i.e. v-head. The output of the generalized V-v complex head contains the M-values of the input heads, i.e. the set of the morphological
features of V and v. Consequently, this output is merged with the next higher head that triggers
GenHM, namely Thm, and forms a newly created M-value that includes the morphological features
of V and v. GenHM applies to all the heads with the [hm] feature, and the output of the previous
complex head is merged with the next higher head. Finally, the extended generalized head chain
that includes the V, v, T, and Agr nodes share the same newly formed M-value that includes the
morphological features of all terminal nodes.
(14)

The M-values of each head are constructed into a complex head in this order obeying the Mirror
Principle. Moreover, since prefixes occupy specifier positions in the syntactic derivation, they do
not participate in the first step of verbal complex formation, where GenHM is applied. GenHM is
used as a head displacement relating only the heads of the syntactic structure to create at this point
the complex head which realizes the verbal complex before the attachment of prefixes.
The next step Is to define the position In Ih the verbal complex is pronounced. Although bearing
the morphological features of all syntactic terminal nodes, the GenHM-generated complex head is
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pronounced in a position occupied only by one of the nodes. This position is determined by a diacritic syntactic feature being governed by the application of Head Chain Pronunciation, as a component of Linearization, and marking strong heads:
(15) Head Chain Pronunciation
Delink all positions in a head chain except:
a. The highest strong position, if any;
b. Otherwise, the highest position.
(Arregi and Pietraszko 2019:5)
Assuming that all the nodes in question are weak in Greek, the complex head is pronounced in
the highest head position, i.e., in Agr. The tree in (16) shows the application of Head Chain Pronunciation that delinks the M-values of the V, v, and T positions, giving the effect of upward head
displacement (similar to the traditional operation of Head Movement):
(16)

3.1 The Formation of Prefixed Verbal Complexes
The crucial question that arises now is how the prefixed verbal complexes are formed, i.e., how the
prefixes form part of the generalized complex head. Given that the Greek prefixes are base-generated in specifier positions, I argue that this is not due to GenHM, which is an operation applied
among heads, rather, it is the result of the operation of Merger, in terms of Matushansky (2006),
Harizanov (2014) and Martinović (2019), allowing a head to combine with its specifier3.
Merger is an operation that occurs postsyntactically, but before the application of Head Chain
Pronunciation (Arregi and Pietraszko 2019), i.e., when the GenHM-generated complex head is present in all the terminal nodes that trigger GenHM and share the same formed M-value. Prefixes
occupy the [Spec, VP] position with Pm being the set of its morphological features. Merger applies
as a downward displacement operation. The output is a new M-value composed from the M-values
in the input, existing in the v head node. However, when the postsyntactic operation applies, the
syntactic terminal of V already constitutes part of the head chain that contains other terminal nodes.
Thus, its M-value contains not only Vm, but also vm, Tm, and Agrm.

3
See also Arregi and Pietraszko (2019) for the formation of English contracted negation as part of a complex head in do-support paradigm.
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(17)

In view of Merger as a postsyntactic operation, Pm is joined to the top of the M-value of the head
chain generated peripheral to the other morphological terminal nodes in the complex head, along
with Vm. Moreover, the output is a structure determined by the prefixal nature of the prefix appearing
to the left of the verb stem.
3.2 The Past Augment e- and the Verbal Complexes
The question that arises is how the past augment e- intervenes between the prefix and the verb stem,
although it is realized in T, a terminal node higher up in the syntactic derivation?
I argue that the realization of e- is subject to Doubling (Arregi and Nevins 2012), an operation
of copying analyzed under the formalism of Generalized Reduplication (Harris and Halle 2005). It
is triggered by a morphotactic constraint and affects the linear order of a sequence. Arregi and
Nevins posit that the application of Doubling, as an operation in the Linear Operations module occurring before Vocabulary Insertion, is always driven by a morphotactic constraint on the possible
order of morphemes. Here, I assume T-Initiality as the constraint needed to trigger the presence of
the T node at a different position, i.e., at the leftmost edge of T-domain:
(18) T-Initiality
Terminal T must be initial within T0max.
As a first step of the Doubling application, a pair of doubled square brackets ‘⟦ ⟧’ defines the
sequence that undergoes the copying process. In addition, the symbol ‘>’ is used to define deletion
at the left copy and the symbol ‘<’ is used to define deletion at the right copy.
(19) a. ABCD → A⟦B<C⟧D → A-BC-BC-D → A-C-BC-D
(Leftward Doubling)
b. ABCD → A⟦B>C⟧D → A-BC-BC-D → A-BC-B-D
(Rightward Doubling)
The operation of Doubling (in this case, Leftward Doubling) applies to the GenHM-generated
complex head, i.e., to the M-values of the terminals that participate in the GenHM operation, as in
(20). The linear representation with the morphemes in given in (21).
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(20) Doubling
a. Structural description: [T0max Vm vm Tm] Agrm
b. Structure change:
i) Insert ⟦ to the immediate left of Vm, and ⟧ to the immediate right of Tm.
ii) Insert < to the immediate right of vm.
(21) Vm vm Tm Agrm →
⟦Vm vm Tm⟧ Agrm →
⟦Vm vm < Tm⟧ Agrm →
Vm vm Tm - Vm vm Tm - Agrm →
Tm Vm vm Tm Agrm
Given the formalism of the Doubling rule, the first step is to copy the M-values of the verb stem
with Tm right-adjacent to it. Having the two copies, the M-values of the verb stem is deleted form
the first one, while Tm is preserved in both. The result of the operation is that Tm, which materializes
the past augment in cases of verb stems with two or less syllables, surfaces left-adjacent to the verb
root. The exponent of Tm left-adjacent to two-syllable verb stems is as follows:
(22) e ↔ [T +past]/ [T0max #__ σσ]
The following trees show the application of Doubling of Tm to the GenHM-generated head
when Pm has merged to it:
(23)
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Assuming the verbal complex anti-grafo ‘I copy’ in the past, the exponents of M-values appearing
in the structure are given in (24):
(24) Pm – Tm – Vm – vm – Tm – Agrm
anti – e – graf – Ø – e – s
‘You were coping’
I conclude this subsection summarizing all the syntactic and postsyntactic operations needed
for the formation of preverbed verbal complexes in Modern Greek, including the forms in past, and
presenting their order of application. The syntactic operation relevant in my account is GenHM. The
postsyntactic operations are Merger of P, Linearization (inclusive of Head Chain Pronunciation),
Doubling of T, and Vocabulary Insertion. The operations apply in the following order (where ‘α <
β’ understood as ‘α precedes β’):
(25) Order of operations
GenHM < Merger of P < Linearization < Doubling < Vocabulary Insertion

4 Conclusion
In this paper, I presented a syntactic analysis for the formation of prefixed verbal complexes that
accounts for the formation of prefixed verbal complexes in Greek as a case of Mirror Principle
violations. I show that prepositional prefixes are introduced as Ps in [Spec, VP], below Tense, a
position that captures the properties of prefixes in Greek (multiple prefixation, selection, non-compositional meaning). However, they are spelled out in a higher position, as evidenced by the fact
that they precede the past tense morpheme after spell-out.
The presence of the past augment e- as part of a verbal complex has been proved as evidence
that the traditional syntactic operation of Head Movement (Koopman 1984, Travis 1984, Baker
1985) cannot be used to attach the prepositional prefixes and the past tense morpheme to the verb.
Rather, the formation of prefixed verbal complexes is subject to the following mechanisms: 1) the
syntactic operation of Generalized Head Movement (Arregi and Pietraszko 2018, 2019), which in
this study is seen as an upward head movement and creates a complex head with all the morphological values of the terminal nodes that participate into the operation, and 2) the postsyntactic operation
of Merger (Matushansky 2006, Harizanov 2014, Martinović 2019) that combines the GenHM-generated complex head with the prefixes which appear in Spec-positions.
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